Analysis of functional hub genes identifies CDC45 as an oncogene in non-small cell lung cancer - a short report.
Hub genes are good molecular candidates for targeted cancer therapy. As yet, however, there is little information on the clinical implications and functional characteristics of hub genes in the development of non-small cell lung cancer (NSCLC). In this study, we set out to analyze the role of hub genes in NSCLC. We performed weighted gene co-expression network analysis (WGCNA) to analyze gene networks during NSCLC development using transcriptomic data from normal, pre-cancer and cancer tissues. Both in vitro and in vivo expression knockdown assays were used to evaluate the biological function of candidate hub gene CDC45 (cell division cycle 45) in NSCLC. We identified 14 gene networks associated with NSCLC development, in which two modules (turquoise and green) correlated with tumorigenesis most positively and negatively, respectively. Gene enrichment analysis showed that the turquoise module was associated with cell cycle/mitosis, and that the green module was associated with development/morphogenesis. We found that the expression levels of the hub genes CDC45, CDCA5, GINS2, RAD51 and TROAP in the turquoise module increased gradually during tumorigenesis, whereas those of MAGI2-AS3 and RBMS3 in the green module decreased during tumorigenesis. Functionally, we found that expression knockdown of CDC45 inhibited NSCLC cell proliferation both in vitro and in vivo, and arrested the cells in the G2/M phase of the cell cycle, supporting an oncogenic role of CDC45. Through gene co-expression network analysis and subsequent functional analyses we identified hub gene CDC45 as a putative novel therapeutic target in NSCLC.